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(57) Abstract 

A syntiietic turf suifiace for golf courses, 
tennis courts and odier grass-surfaced game 
playing fields is formed of a synthetic grass car- 
pet having a flexible base sheet (14) wiA closely 
spaced-apart upright, blade-like strands (12) of 
plastic material forming a dense grass-like sur- 
face. The carpet is supported upon a cushioning 
underpad (18) which is formed of a thick, molded 
sheet of open cell, expanded bead polypropylene. 
The resilicntly compressible polypropylene un- 
deipad combined with the synthetic grass carpet 
closely simulates the feel of a natural grass cov- 
ered playing surface. 



FOR THE PUBPOSES OF INFOBMATION ONLY 
Codes used to identify States party to the PCT on die front pages of pamphlets publishing international applications under the PCT. 


AL 

Albania 

ES 

Spain 

LS 

LesotlK) 

SI 

Slovenia 

AM 

Aimeoia 

FI 

Finland 

LT 

Lithuania 

SK 

Slovakia 

AT 

Austria 

FR 

France 

LU 

Luxembonig 

SN 

Senegal 

AU 

Australia 

OA 

Gabon 

LV 

Latvia 

sz 

Swaziland 

AZ 

Azexbayan 

GB 

United Kingdom 

MC 

Monaco 

TD 

Chad 

BA 

Bosnia and Henegofvina 

OS 

Geoigia 

MD 

Republic of Moldova 

TO 

Togo 

BB 

Baibados 

OH 


MG 

KbdagaacBT * 

TJ 


BE 

Bel^nxn 

CW 

Guinea 

MK 

The former Yugoslav 

TM 

IXnkmenistan 

BP 

Burkina Faso 

GR 



Republic of Macedonia 

TR 

Tinkey 

BG 

Bulgaria 

HU 

Hungaxy 

ML 

MaU 

TT 

Trinidad and Tobago 

BJ 

Benin 

IE 

Ireland 

MN 

Mongolia 

UA 

Ukraine 

BR 

BnoiJ 

IL 

biael 

MR 

Mauritania 

UG 

Uganda 

BY 

Bclam 

IS 

Iceland 

MW 

Malawi 

US 

United States of America 

CA 

Canada 

IT 

Italy 

MX 

Mexico 

UZ 

Uzbekistan 

CF 

Central African Republic 

JP 

Japan 

NB 

Niger 

VN 

Viet Nam 

CG 

Congo 

K£ 

Kenya 

NL 

Netherlands 

YU 

Yugoslavia 

CH 

Switzerland 

KG 

Kyrgyzstan 

NO 

Norway 

ZW 

Znnbabwe 

CI 

Cdted*Ivoiie 

KP 

Democratic People's 

NZ 

New Zealand 



CM 

C&mcrooD 


Republic of Korea 

PL 

Poland 



CN 

China 

KR 

Repablic of Kocea 

PT 

Poxtoigil 



CU 

Cnba 

KZ 

Kazakstan 

RO 

Romania 



CZ 

Czech Republic 

LC 

Saint Lada 

RU 

Russian Federation 



DB 

Gennany 

U 


SD 

Sudan 



DK 

Dernnaik 

LK 

Sri Lanka 

SB 

Sweden 



EE 

Estonia 

LR 

Liberia 

SG 

Singapore 




wo 98/56993 


PCT/CA98/00559 


SYNTHETIC TURF GAME SURFACE 

TECHNICAL FIELD 

This invention relates to an Improved synthetic turf surface for grass-type 
game playing fields. 
5 BACKGROUND OF INVENTION 

Synthetic turf game playing surfaces typically are fonrmed of carpets having 
upright piles or strands that are fastened to a base or backing sheet The strands 
may be fonned of thin, flat, nanow strips of suitable plastic material which may be 
gathered Into tufts that are ^stened to the base sheet. Commonly, the base sheet 

10 is fonned of a vyfoven doth, made of a suitable plastic fabric, with a resilient coating 
or binder applied to the base sheet for anchoring the strands thereto. The detailed 
construction of such pile carpets varied considerably. However, in general, they are 
made of a weather resistant or outdoor type of construction. 

Such carpets are usually laid upon a prepared, flat ground surface to form a 

1 5 game playing field which is intended to simulate a natural grass playing field surface. 
For some types of games, a resilient underpad is placed beneath the carpet and upon 
the firm ground support surface to provide a shock absorbing effect. Also, In some 
instances, a layer of sand or other particulate material is placed upon the upper 
surface of the carpet base sheet and around the strands. An example of this type of 

20 construction is shown in U.S. Patent No. 4.389,435 issued June 21 , 1 983 to Frederick 
T. Haas, Jr. Another example is shown in U.S. Patent No. 4,637,942 issued January 
20, 1987 to Seymour A. Tomarin. 

Further, examples of artificial turfs which are fomned with the grass-like carpet 
placed upon a resilient underpad are disclosed in U.S. Patent No. 3,551,263 issued 

25 December 29, 1970 to Carter et al., which discloses a polyurethane foam underpad; 
U.S. Patent No. 3.332,828 issued July 25, 1967 to Faria et al., which discloses a PVC 
foam plastic or polyurethane foam plastic underpad; U.S. Patent No. 4,637,942 issued 
January 20, 1987 to Seymour A. Tomarin which discloses a rubber-like underpad; 
U.S. Patent No. 4,882,208 issued November 21, 1989 to Hans-Urich Brietschidel, 

30 which illustrates a closed cell polyethylene foam underpad; U.S. Patent No, 3.597,297 
issued August 3, 1971 to Theodore Buchholz et a!., which discloses a polyurethane 
underpad having voids; and U.S. Patent No. 4,505.960 issued March 19, 1985 to 
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James W. Leffingwell, which discloses shock absorbing pads made of foamed 
polyvinyl chloride, polyethylene, polyurethane, polypropylene, etc. 

As these various prior patents demonstrate, there has been a search in the 
past for an underpad material and construction which, when combined with a suitable 
5 synthetic blade fbmiing carpet, provide a game playing surface which very closely 
simulates the feel and action and reaction effect of a natural grass playing field 
surface. The large variety of materials disclosed in the foregoing patents demonstrate 
that such a synthetic turf playing surface had not been found. 

The present invention relates to a particular plastic underpad surface 

1 0 combined with an artificial grass fomiing carpet which very closely simulates a natural 
grass field which is particuiariy close in feel and performance to the natural grass 
portions of a typical golf course, as well as being very similar to other natural grass 
surface game playing fields. 

SUMMARY OF INVENTION 

15 This invention contemplates combining with a synthetic grass carpet a 

particular resilient polypropylene molded underpad which, together with the synthetic 
grass carpet, produces an effect which is strikingly similar to a natural grass playing 
surface formed particuiariy for golf courses. Thus, this invention contemplates 
utilizing expanded beads of polypropylene of a density of approximately between 

20 about 1.3 to 2.8 pounds per cubic foot molded into a thick sheet or pad of open cs!! 
structure with a density of between about 1.5 to 3 pounds per cubic foot. The 
combined turf carpet and supporting underpad effect may be enhanced by treating the 
free ends of the synthetic grass blades with a sandblast which splits or shreds the 
blade ends into fine slivers which intertwine and entangle with each other to form a 

25 dense mat upper surface upon the carpet. 

An object of this invention is to provide an artificial turf with a particular 
resilient underpad formed of open cell, expanded beads polypropylene plastic which 
produces, as part of the turf surface, an effect which very closely simulates a natural 
grass playing field. 

30 These and other objects and advantages of this invention will become 

apparent upon reading the following description, of which the attached drawings fomi 
a part. 

DESCRIPTION OF DRAWINGS 

FIG. 1 is a schematic, fragmentary, cross-sectional end view of a synthetic turf 
35 pile carpet. 
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FiG. 2 is a schematic view similar to FIG. 1, showing the carpet positioned 
upon a resilient, molded open cell, expanded bead poiypropylene underpad. 

FIG. 3 is a view, similar to FIG. 2, illustrating the step of sandblasting the 
upper end portions of the blade fonning strands of the carpet. 
5 FIG. 4 schematically illustrates the artificial turf surface with the dense mat 

fomfied by the shredded slivers and with a layer of sand deposited by the sandblasting 
step upon the upper surface of the carpet base sheet 

FIG. 5 schematically illustrates a further, optional, step of spraying the carpet 
with a water wash for further severing the slivers on a strand while additionally 
10 entangling or intertwining adjacent slivers to form the dense mat surfece and, also, 
a rotary brush treating the upper surface of the mat. 

FIG. 6 schematicaily illustrates a single U-shaped strand whose free upper 
ends have been shredded into fine slivers by the sandblasting treatment. 

FIG. 7 schematically illustrates a fragmentary portion of a golf course where 
15 the golfer may use a Tee. 

FIG. 8 is an enlarged, fragmentary, schematic, cross-sectional view showing 
a Tee inserted in a slot provided In artificial turf which has a mat fomied on its upper 
surface. 

FIG. 9 Is a view similar to FIG. 8 showing a Tee inserted in a slot fomied in 
20 turf which is not formed with upper end slivers and a matted surface. 

DETAILED DESCRIPTION 
FIG. 1 schematically Illustrates a fragment of a synthetic turf pile carpet. 
The carpet has numerous, closely spaced, tufts 11 which are formed of U-shaped, 
flat, narrow bent strips or strands 12 that fonn artificial grass blades. The turfs are 
25 fastened upon a base or backing sheet 14. This sheet may be made of a woven doth 
or the like fabric material formed of stable, weather resistant, plastic such as 
polypropylene or nylon fibers or the like. The specific cloth must be flexible but, 
othenwise, may vary as to its composition. 

As schematically illustrated in FIG. 1. the tufts are inserted around or through 
30 the fibers forming the base sheet. A suitable binder layer 16 may be applied to bind 
the turfs and base sheet together. The binder may be formed of a polyurethane 
adhesive material or some other suitable, outdoor usable adhesive which remains 
resilient or flexible. 

The carpet is placed upon a resilient cushion underpad 18. This underpad is 
35 fomied of a relatively thick, molded sheet or pad of resilient, open cell, expanded 
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bead polypropylene. The sheet may be approximately between about 1/2 Inch to 2 
inches in thickness, with a prefenred density of approximately 2.36 pounds per cubic 
foot. The density may be varied within the range of between about 1.5 to 3 pounds 
per cubic foot. The thickness of the pad, depending upon the particular results 
5 desired, may also be varied from about 1/4 inch thickness to as much as up to 12 
inches thick. 

With the carpet positioned upon the resilient cushion underpad 18, the upper 
portions of the strands or blades are sprayed with a blast of sand 20 or similar sand- 
like particulate material from a pressurized nozzle 21 . This blast of sand shreds each 

10 of the strand upper end portions into numerous slivers 23 (see FIG. 6). The slivers 
extend laterally and Intertwine and entangle together to fbmi a dense mat 24. 

The spray nozzle 21 may be moved back and forth from one side to the other 
in a scanner-like movement across the upper end portions of the blades fomied by 
the strands. The exact pressure of the sand blast spray may be varied. However, 

15 a preferred blast pressure is in the range of 100 to 120 pounds per square inch. The 
blast may use silica sand of a size range of between about 16 to 40 mesh and. 
preferably, in the range of between about 20 to 24 mesh or even more preferably in 
the approximate area of 24 mesh. The sandblasting is conducted at a speed of 
movement and for a length of time which is sufficient to shred the strand end portions 

20 into finely divided slivers. For example, the upper, about one-fifth portions of the 
blades may be shredded into fine slivers that remain attached to their respective 
blades. 

The force of the sand blast, depending upon how long, that is, how slowly the 
blast is moved across the surface of the carpet, not only shreds the blades, but also 

25 forces the sprayed sand downwardly between the strands to deposit sand upon the 
surface of the base sheet of the carpet. The sand layer 25 fonned thereby may be 
kept upon the base sheet of the carpet where it is maintained in position by the dense 
intertwined or entangled sliver mat formed on the upper ends of the blades. 

By way of example, a blade height of approximately 5/8 of an inch above the 

30 surface of the base sheet, which is useful for a golf green surface may have its upper 
20 to 33 percent of its length shredded into fine slivers. In this example, strands 
which are approximately 1/16 of an inch, i.e. about 0.07 inches, wide and about 0.002 
inches thick, so that they are approximately rectangular in cross-section. They are 
bent In half, to fomi two blades, and are gathered into tufts of about 9 to 1 1 strands. 

35 These font) about 18 to 22 blades per tuft The upper about 20 percent portions of 
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each blade may be severed into about four slivers. Thus, each tuft may have as 
many as about 70 to 80 slivers whose lower ends remain attached to the blade body 
and whose upper ends extend off into transverse directions to entangle with the 
slivers of adjacent strands. The slivers are about 0.02 Inches in width and about 

5 0.075 to 0.125 inches long. 

Following the sandblasting step, the carpet may be further treated with a high 
pressure water spray 27 applied by a pressurized nozzle 28. The water spray, which, 
for example, could be at a roughly 100 to 150 pounds per square inch nozzle 
pressure, acts like a wash which further separates adjacent slivers that were 

10 shredded, but not fully separated from each other on the same strand, and 
simultaneously further twists, bends and entangles the slivers of one strand with 
slivers on its adjacent strand to further density the mat formed by the Intertwined 
slivers. This forms a denser and more unifonn mat surface. 

The mat surface may be further treated by brushing It with, for example, a 

1 5 rotary brush 29 applied upon the mat surface to make the mat surface more uniform. 
The water jet and the brushing may be performed successively or at the same time 
as schematically illustrated in FIG. 5. 

Significantly, the force of the sandblasting is sufficiently absorbed through the 
resilient cushioning pad beneath the carpet to prevent the strands from becoming 

20 cmshed or permanently defomned or compacted by such force. That is, the strands 
remain or return to their upright positions after their upper ends are sand blasted. 
The upright positions are maintained, in part, by the deposited sand layer 25. 
Similariy. the strands and the mat 24 hold the sand layer 25 in place. 

The sand layer filling may be kept in place and the matted carpet may be 

25 rolled and transported to the site where it is to be spread and used with the sand 
layer. This permits the sand blast treatment to be perfomned either on the site of the 
game playing field or at any work site or factory area where the application of the 
sand, water and brushing treatments may be more conveniently perfomied. Thus, the 
treated carpet may be unrolled and installed at the game surface site when desired 

30 and the sand layer will remain in place and additional sand at the use site for a sand 
filling may not be needed. 

As mentioned, the particular pile carpet construction may be varied. However, 
an example of a useful carpet for a golf green comprises synthetic grass of 
approximately 7.600 deniers. an approximate density of 42 ounces per square yard, 
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and a fiber height of approximately 5/8 inch combined with an underpad of 1/2 inch 
to 2 inches in thickness. 

Similarly, an example of a fainvay portion of a golf course may be in the range 
of approximately 7,600 deniers synthetic grass, an approximate density of 42 to 55 
5 ounces per square yard, v\nth a fiber height of about 5/8 to 2 Inches with an underpad 
of at least about one inch thick. 

Still another example of the synthetic grass would be a weaving standard in 
the range of 3,600 to 10,000 deniers, with 13 to 22 stitches per 3 inches, 3/16 gage 
and a density of about 34 to 65 ounces per square yard of materiaL 

10 The raw beaded polypropylene material is commercially available and can be 

molded into underpads of the desired density. By way of example, expanded 
polypropylene beads are available from BASF under the trade name of NEOPOLEN 
P, which is a trademark of BASF. This material is available at densities of 1 .3, 1.9 
and 2.8 pounds per cubic foot and is referenced by BASF by its trademaric EPERAN 

15 PP. types PP45, PP30 and LBS 20. When the beads are molded in appropriate slab 
molding equipment at times and pressures known to those skilled in the art, the 
resulting pad. produced in the desired thickness, can be made in a density ranging 
from 1,5 to 3 pounds per cubic foot. The molded slab or sheet will have an open ceil 
construction. The specific density selected may be varied for specific sport activities. 

20 For example, a density that has been found satisfactory for a golf g.reen is in ths 
range of approximately 2.36 pounds per cubic foot. 

The particular technique useful for the sandblast treatment involves 
sandblasting under pressure using commercially available sandblast equipment. A 
pressure in the range of 100 to 120 pounds per square inch is preferred but the 

25 pressure may be varied somewhat, such as a low of about 80 pounds per square 
inch. By moving the spray nozzle in back and forth movements across the surface 
of the carpet, the projected spray is sequentially concentrated upon small portions of 
the carpet. The angle of the projected spray may vary but a prefen-ed angle, which 
appears to be effective in a minimum of time, is an angle of about 70 to 80 degrees 

30 relative to the plane of the carpet. The distance of the nozzle from the strands may 
vary, with the equipment operator selecting the optimum distance by visually 
observing the shredding action of the spray. An example of the distance may be in 
the range of about 4 to 5 feet, depending upon the speed of movement of the nozzle 
across the carpet. 
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The resulting synthetic turf is particularly useful for golf courses, sucli as the 
green portions, approach portions, Tee-off portions and fainvay. The turf surface also 
may be used for tennis courts, football or soccer as well as for other sports which 
utilize grass surfeces. Examples of these are grass hockey, croquet, grass bowling, 

5 children playground, baseball, and the like. The suriiace of the artificial turf produced 
by the method herein, closely simulates the feel and action or rebound produced by 
a natural grass surfaced playing field. The completed, matted surface very closely 
simulates the natural grass surfaces required for golf courses and the similar playing 
fields. This turf may also be useful upon a rooftop or patio or deck surface where the 

10 turf will provide an insulated, waterproof covering. 

As illustrated in FIGS. 7 and 9, the turf may be used on golf courses in Tee-off 
places, that is. at locations where the golfer uses a Tee to support the ball for a drive- 
in those locations, a number of slits 30 may be made in the turf carpet base sheet 
and underpad to receive a manually inserted standard Tee. The slits 30 may be of 

15 a size to closely receive a Tee 31 . To assist the golfer in locating a particular slit a 
colored mark 32 may be applied, as by a suitable ink or paint mark, on the surface 
of the turf. FIG. 7 shows the turf with the sliver forming mat and FIG. 8 shows the turf 
mold without the surface mat. In either case the slots can be used to receive the 
golfer's Tee. 

20 This invention may be further developed within the scope of the fcllovv'ing 

claims. Accordingly, it is desired that the foregoing description be read as being 
merely illustrative of an operative embodiment of this invention and not in a strictly 
limiting sense. 
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CLAIMS 

1 . A synthetic turf surface for golf and other grass-type ganne playing 
surfaces formed of a synthetic grass carpet having a flexible base sheet with closely 
spaced apart, upright blade-like strands of plastic material secured to the sheet, and 

5 with the strands forming a densely packed, exposed upper surface and said base 
sheet being positioned upon a resilient cushion underpad anranged upon a fimri 
support surface, the improvement comprising: 

said underpad being fonned of a relatively thick sheet of a molded, 
open cell, expanded, resilient polypropylene bead material; 
10 whereas said carpet and its supporting underpad closely simulate a 

portion of a natural grass golf course surface, such as a green or tee-off or fainvay 
portion and similar grass-type playing surfaces. 

2. A synthetic turf surface as defined in claim 1 and said polypropylene 
beads being of density of between about 1.3 to 2.8 pounds per cubic foot and said 

15 underpad being of a thickness of between about 1/4 inch to 12 inches. 

3. A synthetic turf surface as defined in claim 2 and said polypropylene 
material being of a density of approximately between about 1.3 and 1.9 pounds per 
cubic foot and a thickness of approximately between about 1 inch to 2 inches whereby 
the surface fonms a simulated natural golf graen or a tee-off portion of a gotf course. 

20 4. A synthetic turf surface as defined in claim 2 and with the density of 

said polypropylene material being approximately 1.9 pounds per cubic foot and of a 
thickness of approximately between about 1/2 inch to 1 inch thickness to form a 
simulated natural grass tennis court playing surface. 

5. A synthetic turf surface as defined in claim 2 and with the density of 
25 said polypropylene material being approximately 1 .3 pounds per cubic foot and said 
underpad being approximately between about 1 to 2 inches thick to form a simulated 
natural golf surface tee-off portion. 
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6. A synthetic turf surface as defined in daim 2 and with the density of 
said poiypropytene material being in the range of approximately 1 .9 pounds per cubic 
foot and the thiclcness of the underpad being approximately between about 1 to 2 
inches, to fomn a simulated natural golf green surface. 

5 7. A synthetic turf surface as defined in claim 1 and said underpad being 

molded of expanded polypropylene beads of approximately between about 1.3 to 2.8 
pounds per cubic foot density and approximately between about 1/2 inch to 2 inches 
thickness, molded into a unitary, open cell, pad of a density of approximately between 
about 1.5 to 3 pounds per cubic foot. 

10 8. A synthetic turf surface as defined in claim 7 and with the density of 

said molded underpad being approximately 2.36 pounds per cubic foot to fonn a 
simulated natural golf green or the like portion of a golf course surface, 

9. A synthetic turf surface as defined in claim 1 and including the upper 
end portions of said strands being shredded into fine silvers which are densely matted 

15 and intertwined, and with a layer of sand-like particulate material applied upon the 
upper surface of the base sheet and generally beneath the intertwined slivers and 
substantially filling the interstices between the strands and said layer is covered by 
said intertwined slivers. 

10. A synthetic turf surface as defined in claim 1 and including an 
20 adhesive-like reinforcement layer of a flexible, resilient material, applied to the lower 

surface of the base sheet and above the upper surface of the underpad and formed 
of a synthetic plastic material such as a polyurethane plastic. 

11 A synthetic turt' surface as defined in claim 1 and including numerous, 
spaced-apart, short slits formed in the carpet with the slits being of a size to 
25 temporarily receive a downwardly inserted standard size golf tee, whereby a golf 
player may manually insert a tee in any selected slit to support a golf ball for a drive. 
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